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Introduction
One of the most researched areas regarding personal and epistemological beliefs are those related to the implicit beliefs we all hold regarding the permanence of our ability (Sternberg, Conway, Ketron, & Bernstein, 1981) and whether or not it is 'malleable' or 'fixed' (Dweck & Leggett, 1988; Dweck, 2006; Blackwell, Trzesniewski, & Dweck, 2007) . Those who believe overall ability can be improved or changed through effort and persistence tend to seek challenges, demonstrate effort and rebound from mistakes (Dweck, 2007) . Whereas, those who believe ability is fixed tend to avoid making mistakes, believe that demonstrating effort signals low ability and recover poorly from setbacks (Dweck, 2007) .
Researcher Carol Dweck (2007) refers to the theoretical construct outlining our implicit beliefs about the stability of ability as our "mindset" and argues that mindset can be measured between two ends of a spectrum ranging from fixed, or entirely stable to growth, or completely malleable. In Dweck's mindset self-assessment, respondents agree or disagree with a few statements such as" You have a certain amount of intelligence and you can't really do much to change it". Respondents' answers are measured on a scale of 1 to 6. Over the past twenty-five years of research, these original terms (entity and incremental) have morphed into the routinely accepted terms: "fixed and growth mindset" (Dweck, 2006) . Much of Dweck's research explores how our mindset impacts our motivation; however, in recent years research has expanded to consider how mindset might impact educational, occupational and personal experiences.
Research investigating teachers' theories about the nature of intelligence shows that individual views may impact instructional approaches (Swann & Snyder, 1980) . Teachers who were led to think that students' intelligence was fixed offered students less support. In contrast, when teachers believed that intelligence was malleable they provided increased support and reported instructional goals that explicitly taught students how to problem solve (Swann & Snyder, 1980) . Similar research outside of the educational field confirms that individual mindset may impact work with subordinates or mentees (Heslin, Vandewalle & Latham, 2006) . In the workplace, managers with a growth mindset were more likely to coach and help employees than were managers who believed that their subordinates' traits and abili-ties were fixed. Butler (2000) and Plaks, Stroener, Dweck and Sherman, (2001) measured the impact of implicit beliefs on the stability of ability as either fixed or growth for teachers and students. Results suggest that teachers holding malleable theories of intelligence tend to be more open to information about change over time. In sum, beliefs about mindset play a role in the amount of instructional support teachers offer students, which in turn is likely to have implications for student learning.
Researchers have offered a theoretical framework for how teachers' mindsets and student mindsets might interact in the higher education classroom setting (Yorke & Knight, 2004 ) While purely theoretical, the researchers suggest that there may be four possible scenarios for the interactions between teacher mindset and student mindset including the following 4 pairings: Teacher malleable, Student malleable; Teacher malleable, Student fixed; Teacher fixed, Student malleable; and Teacher fixed, Student fixed. The implications of these possible pairings are yet to be explored empirically. Along similar theoretical lines, Dweck & Bempechat (1983) hypothesized that teachers' personal implicit theories of ability may in fact be the manner in which children "get messages about the meanings of smartness" (p. 251)
Research conducted by Rattan, Good and Dweck (2012) was designed to explore the potential impacts of mindset on pedagogical practice that instructors might use when students demonstrate difficulty also suggests that mindset beliefs may impact pedagogical practice.
Undergraduate students were placed in a teacher role and given scenarios describing students with low math ability. Those with a fixed mindset "were more likely to comfort students for their presumed low ability and to engage in pedagogical practices that could reduce engagement." (Rattan et al, 2012, p.5) . Recently, research has sought to explore teachers' mindset beliefs and how these beliefs might be applied to hypothetical student abilities and disabilities (Gutshall, 2013) . This research explored the relation between teachers' mindset beliefs and how these mindset beliefs applied to hypothetical student scenarios through the use of the Dweck mindset survey with 238 classroom teachers. Findings suggest that teachers' mindsets are related to teachers' mindsets applied to hypothetical student scenarios.
The present study
Research exploring pre-service teachers mindset beliefs and how these beliefs develop is unrepresented in the literature. This study seeks to investigate two questions: First, what are pre-service teachers' mindset beliefs and beliefs about ability applied to hypothetical student scenarios at the beginning of a teacher preparation program prior to formal education coursework? Second, what are pre-service teachers' mindset beliefs about student learning and beliefs applied hypothetical student scenarios at the end of a traditional teacher education preparatory program including a clinical practice experience commonly known as student teaching?
Method

Participants
Pre-service teachers (n= 113) were voluntarily recruited from either their Introduction to Education class (n= 55) or their final clinical practice meeting (n=58). All participants were enrolled in a teacher education program in a mid-sized liberal arts college in the southeastern United States. The Introduction to Education class is typically the first course taken in the teacher education major. The final clinical practice meeting is the closing event for students who have successfully completed the 16 week student teaching experience which takes place at the very end of the teacher education program. Students across two full semesters were asked to voluntarily complete the survey or return a blank survey to the collection box. All students in the Introduction to Education class (n=55) completed the survey.
Whereas, two students from the final clinical practice group (n=60) chose not to complete the survey. As such, 113 of 115 potential participants completed the survey.
Participants were selected during the same calendar year and thereby constituted a cross sectional sample of teacher education candidates at the beginning and end of the program of study. They were not the same students at the beginning and end of a teacher education program. The sample consisted of 67% female, 14% male and 19% (no reported gender) college-aged students.
All pre-service teachers were administered a paper and pencil survey that included the three item mindset scale survey originally created by Dweck and Henderson (1989) , used with permission by Carol Dweck and listed below. This measure has high internal consistency (alpha ranging from .94 to .98) and high test-retest reliability (r=.80, N=62). As noted by Hong, Chiu, Dweck, Lin and Wan (1999) You have a certain amount of intelligence and you really cannot do much to change it Your intelligence is something about you that you cannot change very much You can learn new things but you cannot change your basic intelligence Two additional items were included but not scored in order to control for and relieve potential redundancy and/or boredom for the respondents (See Appendix A). All items were reverse scored with the most malleable mindset receiving a score of 6 and the most fixed mindset receiving a score of 1. The percentage of teachers with a fixed mindset, growth mindset or no mindset was calculated using the method detailed in Dweck and Henderson (1989) where responses on the three items were averaged for a total mindset score. As described in Dweck and Henderson (1989) scores between 1 and 3 were scored as fixed mindset, scores between 3.1 and 3.9 were considered to have no clear mindset or neutral and scores between 4 and 6 were considered to be growth mindset scores.
Next, participants were also asked to read one of four student scenarios (Author, 2013) detailing a student who was struggling in school in specific areas (difficulty grasping main concepts and poor classroom assessment or poor classroom assessments and failing grades) but also had positive attributes (leader or eager and enthusiastic). In these scenarios, the students either had or had not been recently diagnosed with a learning disability (LD or No LD).
Two students in the scenarios were male (Michael or Charlie) and the other two students were female (Michelle or Carly Michael may be able to perform better in school; however his real ability will not change. Because Michael has difficulties in grasping the main concepts it will be difficult for him to improve his ability. Michael will probably make progress in school but his overall ability and test scores will not change much.
Finally, at the bottom of each of the four hypothetical scenarios, the following prompt was included"
"Please share any additional thoughts about Michael that you may have:"
The ratings on the given scenarios were calculated using the method specified by Dweck and Henderson (1989) wherein an average for the three mindset questions was tabulated. Once again, as described in Dweck and Henderson (1989) scores between 1 and 3 were scored as fixed mindset for scenario, scores between 3.1 and 3.9 were considered to have no clear mindset (neutral) for scenario and scores between 4 and 6 were considered to have growth mindset for scenario scores. Each participant was asked to complete the mindset survey and 1 of the 4 student scenarios. Post hoc comparisons between pre-service teachers' mindset for ability and their ratings of mindset related prompts given specific student scenarios were computed for the two groups of participants.
Statistical Analysis
Mindset scores for pre-service teachers at the beginning and end of their teacher education program were summed and averaged. As detailed in Dweck and Henderson (1989) scores between 1 and 3 were scored as fixed mindset, scores between 3.1 and 3.9 were considered to have no clear mindset or neutral mindset and scores between 4 and 6 were considered to have a growth mindset. In keeping with earlier work, it is expected that about 15% of the total population will demonstrate no clear mindset, or respond neutrally to the items presented. In the present sample, 10.9% of first semester pre-service teachers and 13.7% of post-clinical practice pre-service teachers demonstrated no clear mindset which will be referred to as "neutral mindset". Table 1 depicts the total frequencies and percentages for mindset for the two groups. 
Results
Since there were no discernible differences among first semester pre-service teachers' ratings for the varying genders or disabilities of the hypothetical students in the scenarios and post clinical practice pre-services teachers' ratings for the varying genders and disability combinations, scenario mindset values for all four scenarios were combined and evaluated as a group (referred to hereafter as mindset for scenarios). Differences between the first semester pre-service teachers and the clinical practice group for mindset for scenarios were explored. As depicted in Table 3 , the following frequencies and percentages for mindset for scenarios were found for first semester pre-service teachers: Growth Mindset (36/55)=65.5%;
Neutral Mindset (9/55)=16.3% and Fixed Mindset (10/55=18.2%) and post clinical practice pre-service teachers: Growth Mindset (48/58)=82.8%; Neutral Mindset (9/55)=16.3%; Fixed Mindset (0/58)= 0.0%. Once again chi square values were computed to determine the significance between the two groups. As noted in Table 3 the following values were found for
Growth Mindset [x2, 1, 113}=.44, p=.51; Neutral Mindset{x2, 1, 113}=.02, p=.89; and Fixed Mindset{x2, 1, 113}=7.76, p= .00***. Only the fixed mindset group was determined to be unexpected, or significantly different. clinical practice or student teaching experience and all teacher education coursework. This group demonstrated no fixed mindset scores for hypothetical students. As depicted in Figure   1 , not one of the 58 pre-service teachers surveyed scored in the Fixed Mindset range for a single hypothetical student scenario. 
Post-hoc Content Analysis of Informal Comments
In addition to completing the mindset surveys, a number of the participants also responded to the prompt inviting them to share additional thoughts about the hypothetical student. More specifically, of the Introduction to Education students, 3 of the 55 shared additional thoughts in writing; whereas, of the post-clinical practice students, 17 of the 58 shared additional written thoughts. Overall, participants were far more likely to write their thoughts at the end of the formal teacher education program (n=17) than they were in the beginning of the program (n=3).
Informal content analysis of the pre service teachers' comments was reflective of their emerging understandings of the hypothetical student scenarios. More specifically, as novices in their teacher education program, the three first semester students' comments included the following: "he needs to practice more, practice makes perfect, "needs a new learning style"
and "I think he will learn better if interested in the subject." In contrast, pre-service teachers at the end of their clinical practice (student teaching) experience tended to share comments that reflected their developing growth mindset beliefs for students and their emerging understandings regarding the malleability of student ability including the following: "grasping main concepts may be difficult, but not impossible", "Charlie's ability can change with effective teaching motivation and engagement", "Any child can learn if you give them time, opportunity and a chance" and "It will take time and a lot of effort but Michael can improve he just needs people who are willing to work with him and believe in him".
Discussion and Conclusions
Pre-service teachers at the beginning and at the end of a traditional teacher preparation program demonstrated predominantly growth mindset beliefs (mean=73 %) with respect to the malleability of intelligence. Moreover, findings suggest that mindset, or beliefs regarding the stability/malleability of intelligence, is a stable construct for pre-service teachers and participants responded similarly whether at the beginning or the end of teacher preparation program. However, fixed mindset beliefs applied to hypothetical student scenarios do appear to detect differences in mindset beliefs when comparing students at the beginning and at the end of a typical teacher education program. More specifically, pre-service teachers at the end of their program are much less likely to espouse a fixed mindset belief when presented with a student scenario than they are to endorse a fixed mindset belief for mindset without a student scenario, independent of hypothetical student gender or disability status.
However, these findings do not appear to be true for pre-service teachers at the very beginning of their teacher education program. Rather, their ratings for mindset and mindset applied to hypothetical student scenarios were about the same suggesting that trends away from fixed mindset beliefs for hypothetical students may take place sometime during teacher education coursework and or clinical practice or student teaching experiences.
Informal analysis of pre-service teachers' free response comments proved to be enlightening. While both introduction level and clinical practice level teachers tended to write very positive comments regarding the students depicted in the hypothetical scenarios, there seemed to be a subtle shift in the comments written by pre-service teachers who had completed the clinical practice (student teaching). The shift observed was a move from unspecified support of the hypothetical student to a focus on the need for teachers to support and assist the hypothetical student. More specifically, a typical introductory level student comment included the following: "I think he will learn better if interested in the subject."
Whereas, pre-service teachers at the end of clinical practice tended to write teacher focused comments such as, "Charlie's ability can change with effective teaching motivation and engagement".
The pre-service teachers' comments may serve as a clue as to why the significant decrease in fixed mindset scores was observed for hypothetical scenarios in the Clinical Practice group. One hypothesis is that pre -service teachers found a growing sense of self -efficacy as a result of their clinical practice experiences. That is, consistent with previous research (Gibson & Dembo, 1984; Gurvitch & Metzler, 2009 ) pre-service teachers at the end of their teacher preparation program appeared to have developed the belief that they are a key determining factor in a child's success in the classroom, or increased teacher self -efficacy as a result of their field based experiences. Moreover, pre-service teachers' experiences in practice with actual children combined with their coursework may have initiated and supported the change in pre-service teachers' mindset beliefs for applied hypothetical student scenarios over the course of their teacher education program.
It is likely that pre-service teachers enter teacher education programs with a variety of beliefs regarding teaching and learning (Zeichner & Listor, 1987) . Seminal research on implicit personal beliefs regarding ability has focused on the epistemological theories we all hold regarding the extent to which our own ability is fixed or malleable (Dweck, 2007) . More recently, research has sought to understand how teachers' beliefs regarding ability might influence their practice (Rattan et al, 2012) . Research highlighted in this study seeks to build upon extant evidence investigating the nature of pre-service teachers' mindset beliefs during their first semester of a teacher education program and again at the end of student teaching, or clinical practice. Consistent with previous research (Hollingsworth, 1989; Gitlin, e.t al, 1999; Gill, et. al, 2004) this study provides evidence that pre-service teachers' mindset beliefs are similar to practicing teachers and stable over the course of their program of study. However, findings suggest there may be a change in pre-service teachers' mindset beliefs when applied to hypothetical students sometime after their first education class and at the end of their clinical practice, or student teaching experience. It is possible that pre-service teachers' experiences in clinical practice (student teaching) with actual students as well as their coursework are likely to be a major contributing factor in their change in mindset beliefs applied to student scenarios. Building upon the theoretical findings cited in Gill et al (2004) it could be that mindset is a domain general epistemological belief; whereas, mindset applied to hypothetical students is a domain specific belief and therefore more amenable to change.
For now, educators working to prepare pre-service teachers as well as those working with novice teachers in schools may want to understand more clearly the mindset beliefs of pre-service teachers prior to their formal coursework and experience. They may also want to consider that while mindset beliefs about ability appear to be very stable, there does appear to be a difference when it comes to applying fixed mindset beliefs about ability in practice with students wherein the types of experiences that may influence pre-service teachers' applied beliefs will be important in understanding this finding. Careful understanding of the subtle nuances and implications of teacher beliefs about student ability and how they might be influenced by experiences and practice with actual students in classrooms is essential as beliefs in and of themselves may be less reliable and valid compared to the classroom and practical application of beliefs.
